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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a cell of a solid 
electrolyte fuel cell, capable of enhancing reproducibility 
by suppressing dispersion of cell performance to a 
minimum, providing high output density at early stage, 
and keeping high output density over a long time. 
SOLUTION: The cell of the solid electrolyte fuel cell is 
manufactured, in such a way that a solid electrolyte 31 
whose main component is Zr02 and a fuel electrode 33 
are stacked in order on the surface of an air electrode 
32, comprising a perovskite type composite oxide 
containing La and Mn, and the air electrode 32, the solid 
electrolyte 31, and the fuel electrode 33 are sintered 
simultaneously. The amount of Mn on a surface layer 45 
of the solid electrolyte 31 is specified to be 1.5 wt.% or 
smaller. 



LEGAL STATUS 

[Date of request for examination] 
[Date of sending the examiner s decision of 
rejection] 

[Kind of final disposal of application other than 
the examiners decision of rejection or 
application converted registration] 
[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

EXPRESS MAIL LABEL 
NO.: EV 480 463 178 US 

http://www1 9.ipdLncipi.go jp/PA1 /result/detail/main/wAAATZay9PDA41 41 341 33... 2006/01/1 3 



f 

(51)Int.CI. 



(21 Application number : 2000-329630 
(22)Date of filing : 27.1 0.2000 




U 016136-9 



<l9>B*BlttffF/r (JP) 02) & ^ ^ fft ^ $g (A) <11)*IHB«4»H» 

#H2002- 134133 
(P2002-134133A) 
(43)&BI H ¥/$14*F 5 £ 10 B (2002. 5. 10) 



(5i)inta. 7 mmn pi 

H0 1M 8/02 HO 1M 8/02 E 5H0 2 6 

K 

8/12 8/12 



mtWtfit 5fcfifcR SI*«0»C4 OL (4 8 1) 



(21)WH»^ 


#8i2000-329630( P2000- 329630) 


(71) USA 000006633 








(22) turns 


5pJ&12*plOE27B (2000. 10. 27) 








<72mmm ess »a 






BBJBft»B»*UJT»IlS4^ J*-fe:M* 












(72)«W« fltA 






ffljaft»S»T^iJjT»Tl#4^ 












(72)5£K# UlT #- 






ffije»iRB#imuT!»ri#4^ #-fe5M* 












F^-A(#%) 5H026 AA06 BB01 BB04 CV02 EE13 






HH03 



(54) ismozm m^mmwmmmnm^ 



(57) [gift] 

SSE^iT SH*«»»3 1 , fe <fc?IHf3 3 £NR#C 
BILtftO* 5^13 2, @tt^J$?lt3 1 . i&£f@3 

r % BttSJSfl 3 l oaB 4 5 tctow &M n S** 1 . 5 





EXPRESS MAIL LABEL 
NO.: EV480 463 178 US 



(2) 

a 

Hg^t»?.*3:52aS©tIK:, Zr 

HUT ft 9. ii«iB3?Ste» MfS@^fl?»^lsID#^«|Jt 
5 tifcBtfc^lS? US* «8&®t!!-fe * K *j c s r , 8-rf ^1 
8?M©^«iJ©M*>6^S3 0 nm©SHK:*iW£M 

«WB!«»«lll-fe^. 
[I!W?JS2] ^ffiiSft^lSKiCDKK:, CeO a £ 10 

±f&& t -r 2>t&.wt3±mifiBWL 2 nr t> €. C t £#$4 i 

[ fi3Sl 3 ] Wim±mifi . YteitfZrWlfcC 
e O, ^i^i-T^ C £ 4^S!ci-r 2»lt*^2 IBiS© 

[jmoiM&Kl!!] 

[000 1 ] 20 

[»m<z>flrr *««#»] **»!». m^mmmmm 
nmmstitcmftmMmMMW&ftuzfricmi-z *><dx 

[0002] 

mm&&9 oo~io5o vtmrnx^^-fcib^m^m 

[0 00 3] H»«:B*WJiWaai8tt«ft-fe^«:«. R 30 

gis^©^— tt& £*©rasia*& 
[0004] *nic*t lx . n«aj«»«i*-fe^-ctt. 

Hi?j?ifKttffit>&©©. •fe^u©«Me ! )®lS* i iS< . *fc 

-tejup«3©sa©^— tt^er s i to ism*** s„ w0 

[0 00 5] pq«BHJ8»«*©*-bil'«. 0 2 (C^T «fc 40 
5tCBBM?l^3 0~4 0%*IJK©LaMnO,SM#|SW> 

,o,^ffczro,*6fc4Httwim3*a«t/. $ 

[0 00 6] jai*4Sffe©*5>a-JHC*Jl>r». 
JW*LaCrO,»©JR«f* 5* 

(HftJR) 6£. fttttcttft (**) 7ft«U 100 0 
-1 050 •C©SgTif fctl*. 50 



#682 002- 1 34 1 33 
2 

[0007] ±lB©<fc 5«t«Sft«*-b^*KJlri-&*ffi 
0TRtWCa3f**ff«U c©3d$f*©*Miffl«c£« 

<D$micnm<t*wmmm (evds) ^^^xvsiw 
y^fiS-r c i & tf fcn-r i => a . 

[0008] ia^-CS*-feJl/©Mj i tXli : &©fflSaL/S-5M 

js^^ i- turn? stable . &mmwD5%'pn< t 

c©*g&tefl£«. nfgr«©^mffi^» 
tcHf«B»fWE»f*a xmwtaam * n - *«ic»* 

ttttTHWWt*frt»». ^©&0#«SKII«<M 

lit, Bi«»strs#«ii#a*fe«*sn-ci»*. 

[0009] C<D£«l4ffiB*ttKm*&:/o-feX-Clt 

atie»*>d>tc < . *;i/©iaw*©a&s*0ifij±. 
ifetjv-ctt, Y.cs^bifcttSftS-^ffifbz r o,*> 

*^»3*4*©A:«>. £ft»m<!:l,T:, LaMnO 
jfrfcttS^P^fc-fh SttteBNUN© L a ©-g|5£ 
Yfc=t!>*CaT?SjSLftnL©*Sffll^n-CC>-5 (#I8¥ 

10-1628 n^mmmm.) . 

[00 10] 

[»HJ*sf5?^L/<t^i-riPffi] 0*>L/«c*»6. 
S»i|g©l^tC. ggSiffi©«fiSE«c^r*SMn5eR*s. @ 

[0 0 1 1 ] ±jasi/te*JBttft*ffl<.>"C. 
^•r2>W^S§* s 4 0 c m©R1SigajBS*4Sfft-feJl/*ft 

■C. Hf*«BKrt^J:^*i»«rt» , C©3JSSffi*>60 
M n (K»©l£S5cfi*«S* 0 . C ©fc26> «S*4Slf h © 

fc«to*i2JM^RS;^©||ffitnfii©^f 
I? < . fPS!Snft:-bJl/©#t4IPai4*«SL < . fflWWSWc 

[0012] *^Wtt. ■fe;H4tfi©-'<^^* i &«'M5«: 
[00 13] 



(3) 

3 

wm&m m-to *> tt z>£m.mo>m.mt>c . z 
«HL--cft9. ttftBSMffi. Buie@^m^a*5isiB#K:«E 

«IJS8l©£fieWJ©Ert»e>JS3 3 0(im©aifcfcWS 
MnS**l. 5aS%JUTtN&&C££!®»£TS. & 

[0014] C©J: 5 fe@f^l^«^j^«?6-fe^-C 
tt, Sfr^Si^gioratC. CeO,*ilS^t 
Thi&mfiltM* YfcJctfZ rdSISlfcCe 

O,43EJit»i-S-*4t«a»±JB*«RR-r4C4«:j:0. 
2»B*» 6H(*WIM*rt- LT . WftSCCtttt 0<fc5 £ 

#faBSi©£2aSiPJ©Ma s €>/?3 3 0 ttm©^StcteW 
SMnlil. 5 *«9<£lT<!:-r*C #$46 

-9-4 F©»flHi4JJ:Cf-feJl/«teaft»©«S!S«4ft<t? 20 
If. a**flt*«< ffil>tltinBl&££ 

[0 0 15] Chtt. SfS&fli* tC^ft-r iMnf^l' 
*§£Ktt. «*W©«IStt*jM8lltcfflJ«l/, *»*«*© 
dtim-TOttS*** ilfl £ ft 9 . #ISS^- £ BttTOlt 
iCSIIIIiiftWSTt/. *&*4@1M KD»«W*»< 

AaSSg * 5 <5T 1/ > "fe Jl/«fiSERS^©3IJSiaffi*SiS < ft £ 

[ooi6]^ut. m#&M&<D&mi)±j&m<Dm& 30 

e>gH*^S?®©)^.*4gtC(6lW-CJf^Sn/£:^3 3 0 Aim 

PI— f±«©-feJl/F«3. ■fe.>UB(ctet>-cl4tB©.'<7y*^£ 

0 c'ma±©niBHa-te^ (o>^£l,>5Ctfc* 

-5) ©^mtefc^r®MS < J^©S|55KatcJ;*-b;l/®^5: 40 

[0017] s/c. 4wrctt, ttttR±n«. y*»j: 

tfZ r#@i§LfcC e O, ££)&#•£ -r£C£#M£ L- 
l>. YiliSlfcCeO: (YDCilOCit*^) 
£HiS6Mf4£OTffl<,». YfeJ;VZr«WcCeO 
SfcBYfeiC/ZriSIgLfcCeO.i. Ce, Y 

*«a*^fcz r o, <Du^wifih^Li>wmHikm^m 



ftffl 2002-134133 
A 

[0018] YDCifl^Ci-C. Y£C e 

w»jhiirtfcifcK«»»©fic» y, o,ti©#f a*»±r 
[0019] sfc. *ftwe>m&mmmmMn&m-b* 

T'tt. ^^©MnS^O. 2Il%«Tt*5Ci 
C<Z>J:9fc:T4C£«cJ:"J. IBfW*-f h 

[0 02 0] 3 *^Di©H^SWMS!«S^mrfe-fe 
*"CB. Htt««©36lY l O J *SW-r4Z r 0,-C$>6 
C£*igSLt>. Sfc. tfcfMS&JtjBtt. CeO,t*»tc. 
Zr, Y*H»l/TttSCiJWa*l/t». ffifH»±IB* 
tCttSm^WL-C^ft^Ci^HS l/t». 

[0 0 2 1]**:. *»9l©Hf*«»JKajl»PWWIi-b* 
tt. mtf. 4>ft< £4>L ateiCJfMni^WTSSa 
«t(K0#©3tDBK:. Y#@igbfcZ r O,. fe^O'Yrt* 
igl/fcCeO.^ttS^-^ F^l6l/t^M 

3ttS. 

[ 0 0 2 2 ] Wfctf. La. Ca. YWMn^tft 
S-^a^A-^ h£tK&BMI&fe6tt&Rffitt©£*ltt 

JST & ^ti-tn©^^©* t? tMn ttM<DU.Wi 

Zft b r . Mm«a» Wcffift L «fc 5 £ 

[002 3]^CT, «MIPI4. £&fiS(KJI5<* 
tt*>£t*8fca:> ©*HW:. YASISlfcZrO,, 
tfYaig&LfcCeO.fc^frr*'*--* hil&IBLtc. 

J^«IKMMiL/. «ERg-r-5.C£tcj:0. Hf*m^Si 
^MliCDPIK, YRtfZ rASiilfcCeO,. 
WJYSC/Z r *!@^L/fcC e O, t YWC e« 
b/cZ r 0 2 ©M£##>6ftS. YRCXZ r *JHffiL/ft: 
CeO, £/3^©&«l*±JI*^Ji&3 C©Jtftl» 

«HWh?*. BtMRW. *»«4'tcfeWSMn©Jt»* 
=&S!i!>r#i„ ^-^h£brtt. YBZrO,Ke 

o,KH«irr*c£tt<, Y J o J £u-cisJ]nu-c^^ 

[0024] 



5 

JHi. m 1 K-m? *> KRfStK©@ttmft?S3 1 ©ft® 
K:£flS 3 2 . ftffitcjttttS 3 3 ZBl&LX -te 3 
4*iJlM3ft-C*JD > 3!ftffi3 2tCttJ||fS* <-f>£- 

t 0 0 2 5 ] BP^. Bf*mfi?^ 3 1 ©— g|54c^3XgB3 6 

»S3 2©-S|l*sglUiUT:4j«3, t©SgttB53 7R£*8 

ksr 3 b &®<Dm&mmn 3 1 <Dmm&mm& 3 5 kj: 
ot&?s3n. »m{*3 5*i. @#^8?ft3 KDmmsbm 
m^zmwrnmrns i©w^§P3 6a>e>&mo/c£as 

3 2©SiHK:!g£§n-ci>£. 

[0 0 2 6] £JRS3 2i«ln,WK:^-rS*«<*3 5 
B. -teJU*{*3 4©M-MK^(S^n> tat3!©g©ft^jS 
iSP]— ffi3 94S5J:^K^$n-Cte«3. $!$4S3 3 

[0027] c©m^*3 5», -bjnn±ra=&jt^-r* 

|£&cffe©iz.iV©$i¥4StcN i 7 * jl/ h ^/Mz-cmSve^K: 

3. a«ra— B3 9B. @&1i)S?lt©M*f&SI5<i:^SftS© 
— gPidSiti^b/clilJlBl-Mi ttSSlT, H<*m»s®© 
PiffifliM £8f mt S C £ «fc «5 Jgi£ 2 ti5 . 
[0 0 2 8] B#HJJSSt3 IB. MiLtf3-»l 

JBt»6ft4. */c. ^i3 2il/ttt, La 
4CaX»Sr"C10~3 0Jim Y"C5 — 2 OJDR^- 
^iSlfcLaMnO^ffll^tl, Hft3 5iLt 
B. Wittf. C r*MgTl 0~3 OJK^K&OfcL 
aC rOjJJW^nS. 

[0029]iW33ibttt. 5 0~8 0fifi%N 
i£^t?ZrO, (Y.O.tt) ? h**/Bt» 6*1 

S„ @(*mB?f?3 1. &«#3 5. 8&&S3 3£tyT 
B. ±E«WKe3h*t>©"CtttC<. &»*W*ffll> 

[003 0]^U, ^WDStimKa*&ft*it-fe 
JI/-CB. gH*Sf5SK3 1 tm$m3 2 iOIBtC. C e O 

©t£fftl»±J14 IB. YfcitfZ rJ^jgUcCeO, 
££j£#£T*C£#SM£l/<, Y*s .fcO'Z r #E!?§L 
?tC e 0,4 7 0iM%H±Mtl>C l/^. 
^C. Yte«tO'Z r*i@^LfcC eO,. S/dSYfeJ: 
VZ r#@i§l/fcCeO,£. Ce. Y«Sl//cZr 
0,©ig£i*a>6fiS;SC<!:#Mg I/O. 
[0 0 3 1 ] S£»R*±Ji4 1 B. f&f&mi. 1 - z 
{ (CeO,) 1 - x ( Y 2 Oj ) x) • z { (ZrO.) 
1 -y (Y,0 3 ) y) xmZti&bOX. 0. 2^x^ 
0. 4. 0. 05SyS0. 08. 0. 0 3^z^0. 
3 %m&? & C £#M* Ul\ 

[0 0 3 2] x#2 0*)l%£ <0 fc^&UtS^JCB. f£ 



(4) mm 2 0 0 2 - 1 3 4 1 3 3 

6 

ftRjfcJB 4 1 ©^Jg^ffi^fto^^ftRKSm <fc 0 m 
C^CeO^Z r O^CgljgL/tn-r. Y,0,tLX 
[0033] y^rS—S^&^i-rSCilcj: 

4>fct>*§£K:B, ±IBH«-«z-'U«EEa5W£ ©»Sg© 3 
^v^^^<ffi|fij*i$,i9. 3 0Sfi%cfc>3 
10 B. Mn^ftJL^T^Z r 0,#ittt|-r£ t £IC& 

[0034] S/c. t£«tl»±II4 1 tJiKtt, KKgjftffi 
fiX»£L-C©Ca. YASjmtC^tJ^^nSCi^* 
«5. Jl£»IWJhJB4 1 ®JV»»ff^noMlKnffift<OS^ 
it,^*>P>2~l 5 Mm*iil*L/C>. ^c. -fe^te 
Jctf-fe^RBT©^©^ y+^lWT 2. 

10-15 /Liming 

[0 03 5] Hie, ■feJU^fc^O'-feJUraT-©^©/^^ 
^+M*HP^-5.*JCfct^r. ±ffiffi»S3 2 %*)*■$- 
20 £LaMnO,*tgi^fb^©AlM biBlM h©Jt 
^«r!S^-r-2>C£-C4>oJtg-e*.S. BP*i.AtM l-;Wb^ 

fflr,J.-o±ie^o^x^-Y hMStfb%W$MlSL&t>J: 
S tcffljfe^lifi 0 {b^g^ffifi£«:i5-^W/£:ffie£*5»* L/ 
U. !®iC0. 97-0. 9 9t?&-SC£*s^3:L/^. 
[0 0 3 6 ] mmm3 3^©MngB0. 2S«%jyT 
t^tlXi,^. C©<t^iC»4S3 3*©MnS*0. 
2mS%«T£-r-5C£K:J;D. ItimWfrJ h©»ffifll 
4jJ:0'-fe^«{RS^©*tgCiffl[5:3 6K:te< r#S= 
30 [0037]^UT. *»IH-Ctt. @<*Sft?H3 1 ©t£ 
«K±H4 1 ffliJ©S^-E>@^m»?e3 1 ©j^WfiB3 3tC 
faVXBl&ZtltcmZ 3 0 fxm©aH4 5CCteW^>Mn 

[003 8] C©«t 5 CC^mfi5*>6©Mn l&ftCDilffil.* 

!£>s^*6o *©*:»«:«. mnm±B4 i©z ro, 

*»;T (CeO,) ©d^a^iS^J: Wti 
B»6*l». —^3. -feUT (CeO,) ©##M*^«: 
JI5e6-SC£B. l2Jl/«jatWl5f (B1*S«»3 1. £Mm 

40 32) m-coMiKa^tiD s v ?-£fg# . *©*§m@ 

«£«8?H3 1 £}£I5(KA±IS4 1 L<DMX?mmmtW? 
H2JU©^S0iST5rtS<. W±©C£^*b. CeO,^ 
<DS«n». SmJ:'3feY^ffl^-5^AS^ift|5S±J14 1 
©*©C e O^WS^W^^n-S.^-Cj: 0l>„ 
C©«k^tc. J£«E$±®4 1 ?rgSW> t!4 5lcte»S 
Mn«l. BMXHTitaciKJ:?). ±GW4 
S3 3*©MnSiSjl*tc«tSja#{C»ni» Hte-teJUffiS; 
fiX^©SIJSiitffl ; &(S< Hi*. -e©tS^|S]f±«©-feJH^. 

•ferrate *j i*xfflfc<bJf? WJ-c^r s. 
so [0039] «±©«t ^ tc^iss 



[0 040] t©&. Wltf. 1 5 o o*c«K©afltc 
2 ~ 1 0 BNIKft b . -^©&4 - 8 u m©&K{C^P3 

HieK^iStc «fc 0 RffitK©£ftfiSliW2fr SrfPSS 0 . $ h tc 
|ft/-»V>^-toSL. 1 200-1 2 5 0 "CT'iSSS&if 
5CirRt^©£miS«f*£fl3«TS. ffi. Mn© 10 
WMU 1 4 0 0 •Cfel±'CSI^-C*-&/ci!6. iie^^EBeE 

[0 04 1 ] Wt«. Y.O,, CaOO'J>t!< t 

<>— «W@*OfcZ r Cffi^i, ilfll&SSai (CeO,) 
1-x (Y.O,) xT?*b;*ft£Y#il?gl.fcC eO, 

-X h £R18jtK©3?£lffi<SS8<*©3*ffl£&W Lt Mn Jft 
tW»±»4 lC^M'&JfcfiSf &o ^-X h^tCtJY, 
0,ifift&LX\,*X &f8&M*. ZrO^fc 20 
»CeO,CC-r^-C@S-r*Ci*igS fS. Mn 
ffiffeWlLJI 4 1 ». — e^.-X h K J: «3 h SrfPIS 

u cin^^m^.mw<ommicmmLxi>^<, c© 

Jc^K-TiCitcJctJ, MnM«tE*±J14 1©^*^*7 
[ 0 0 4 2 ] f - H#©SJI 1 @<*®SSS?lj£JI*t*<!: l/"C. 

»; -ftb/cfc©* Ki'^-^u- F^©^i*«:J: 
9. Wttf. 1 00—1 2 0Mm©^$tC)SJf$L//ct© 

PJ1^(^«Bfi«H*©«iif«:j|5jastifca:* 30 

e*±®4 i ©tg^ia©*®^ m i ii&^BSftf&ffj** 
Hi *) trnxmi u &$mqmte<D%m< l cm 1 @tr®$? 
«s«i»s:»bs-s-*. ft. i mwmmmrmw^m 

[0043] ^tc is- vimmmmmmzftmt 

Z. ST> «*.«. BfJEMtfSfcWKLfcN i/YSZig 

&©£fSHrr-5>. «rESIIlH»«»»Jffll5#©fKKiH 
«. ^> mtf. 1 5 um©ilS©->- n# 

[0044] C09I2 SItt^{eM^»±iCj^!|!4«BJlfiS; 

jr 1 m&nmwfommcm 2 @#mpa^i**«s«-r 

[0 04 51 ^CCC. @<*1ifi?»l&»tt©P§!{l5]*£. 1 0 
0-120 »m<Dm2t>C1&J&l>tcMnftl&M*iWiJ£M 

[0 0 4 6] C©&. R(§[1#£gvfiB<S&{*. ffitfcl»±)I 

4 i©^m, mi®& / mmm®M&> %2m&mww 50 



^2 0 0 2- 1 34 1 3 3 
8 

1 4 0 0-1 5 5 0*C©i&ffi-C. 4HI51 
[004 7] Mn©t£fifctt. jfilSiBft. fi^WCfcg* 

[004 8] C©<fc 5 &SS£-Ctt. Y*iE^L/fcZ r O 
is^Yi>mmbtcC e O.&^jTr -X 

t^mffii©KCc, Y. ZrteJiyCe^fl-Mi 
B9±JB4 l^JiESn. C©fi£tSI!S±J14 1 KJ:«3, £ 
^eB^ee^mPH^CMn©^?:^^^^, 
tHtteW &Mn ©ffitJtS?:^^^ 

[0049] sfc^ *^^<Die:tJtR*jhig«. Hftmssif 

^i|5]i!fl(S©Y5:@SbfcZ r O, t®M$kW&m&-tz 
;H«fi£gW5Cjais Y D C * *> D&^t >T t,^/c&. 

$5»j»*K*3Ws^ji/©ffifi^m"t'Kfcws^s^in{c 
[ o o 5 o ] sfc. piffiVi<DM&nwwmmmni\k-t>i' 

■t)Wti$.2inXi<>1nltJ:< . -e-©«Ji&»0 1 (cPS^^ns 
^©•c(i)&i^ 

[005 1 ] 3 6tC. ilB^rB. ^^(S^Ef*. SI 1 
mWmMMfcM&ZBf&Ltcmit-o^X&W Uc&, c 

[0052] 

mc j: ffs-r s/cA. * -rRm©^ms«»«:Jit 

T©#J®-CfPS Lfc. rUSS©*«S 9 9.9 %ULL©L a 
,0,. Y.O„ CaCO,. M n 2 0 3 £ HJ^Mif4 i L/ 
t, 1 50 0*C«U (La,. s ,Y,.,,Ca,.,> 
,.„MnOi, fcj:^ (La.., 1 Y,.„Ca,. 1 ) o. 5 .M 

cMfflot, mmmm> 1250-0©^^ 

-i. &$Q.mfaM#Zi*mUc. C©^ Mn!£ 

rnoim^ <t * ttffix 7 2» ^^^-©^^sfiig-r s /c 

is6. ±IBL//cJ:^K:. A/Bi^-f htb^O. 9 7 <k 
0.98 © 2Sffl©^aiffi(5S!Eft5rj|HiL/c < . 
[0053] #CC, Y,0 3 €:8 •=&^%©fiJ^T , ^Wr 
^^a* 5 1 - 2 <xm©Z r Ojt&SfrSrfflOTX^ U- 
^rUSML/. Fi'^-^U- Fi*lC«fc0i»3 1 0 0 (imi 
1 5 ymOlllSO^lIftm^gfiSBttiLT©^ 

[0054] ^cc, wmmmtfo<omi<<c~o^xmi-ir 

6. ^mSLmtfiO. 4 iimfflN i t&^KfctU ^*4S 
AiO. 6 ym©Y a O,£8*JU%©9J£T^:|rr£Z r 



9 

o, u n i/Yszit^ (nm&m) &e 

5/3 5tefc£J:MC5l9,£U t&WS^ftifflfcfTlV * 

®RS^±tc, 3 0m m<om £ tc & & J; 5 tc£ffl«:EWJ 
[0 0 5 6] #tt, HTIS©iWS9 9. 9WUOLa, 
(Mgo.iCr..,) „.„,03©ifflRS;«:n:^J;5K#Sig 

•&bfc«1 5 0 0'Ct3 D$ra{5fe«9^ L/ , £ CD@?g#© 

1 0 0 anKD^msR^^fPiSbfc. 
[0 0 5 7] Y,0^8mol %^tT*Z r O 

,f95R (8 YSZ) <!:. fflldoS (CeO.) 1 -x (Y, 
O,) xi«tol/fct^, BP*5, Yj Oj =& 8 m o ] %® 
igL-fcZ r 0,t&5f;> Y.O ! ?:xmol%»fcCe 
o.ttsiefcaiKnVJ'ftete&s.fcStea^U c©S 

-*h*fHWOfc. JEK, HfcHHU JbiBK* 

[005 8] *r. WIS»»mR«»K:. f£«fcB6±JI© 

->-h*»gL/. c©i/-nc. tufB^ i Hi$ms?®fiS; 

Vtl 15 0'Ct5OT©^ttrItb/c. HI 
[ 0 0 5 9 ] &tc, m 1 SttmfiSfHS&ttftffitc. *». 

mmmmm ztiicmz mwmmnm&w *. as 1 a 

(CflMU f£«lbfc&. ±BBill*BI— BBKKMtflsfiatJf* 
fcttOtttt. C©&. 1 5 5 0 'CV 3 mtBHOgstt 

[0 06 0] tttM&£ l/t, Y, 0 3 £8 m o 1 
f5ZrO,ffit 1 £2 0wt o /o, *JHkK J: £ ( C e 
O,) 0. 8 (801,03) 0. 2iffl(K©SDC;f93f;£8 
Ow t^jg^LTfl^Lfc-"'--* K Y t O,£8mol 

[006 1 ] JJEftSaSftfcffl^T. Jftftfin 



(6) #512002- 1 34133 

10 

J5?jtftSIWS]*>-oT 3 0m mCD/?3©ail4SJDc©Mn!£ 
^***i-e*i.fffll,fc. §¥«*. *r. IS50cm 
©*t®s*g{*©±Sli> ^815. TSU£. *3 10mmgl*K 
$J "3 IB O . *<DSI5^CDBrffi<DH(*®S»(DJ£«l!S±lllliJ 
St®#>6 3 0 (jLm<Dm.miiCi6l>X. XBr?4 >Q7t7 
-flf (EPMA) *ffll»^«fifesS«03ai*tf-9te. X 

10 [0 06 2] &«c. ffe^fflOSS 50cm 4 
0 cm) ©RISM^fcfESJf-r&fcS). Ml2ftji*S*K- 

T<D«fc9«c**"etfofc. Y,o,=&8-=e^%©S!l^r^ 

[006 3] §tjtas«£ bt©+ + v ?'mvi%ft-r2>i& 
%>mz> Mis* 5- -»tK£ig*l&©t&3fc4fl!i>rfM< 
20 jejajb (7^-^-ux) *tft»^ijj]nxu/c„ *•©&. 

ja&j&fttcsiAu 1 3 0 o-co&g-c 1 mmm 

[0064] #tt\ »«fPllifli©fm=&f¥KLfc. S3 
5 0 cm©P>y-te;I/£fl!«,s. -te^©±gl5. *gPRa*T 

gp (izjuA, b, ctos-r. ) <DymtLxmmg:2& 
2. 5 cm©«jmL.-bJb*n-3amsio/c„ ft. #n 

JlOxi^ll^S'J^tfo/ctC-?). Y. Zr»fc 
30 CeO,;&>*£f*£&-oT*i>). Ya^tCeO^Kl 
^LTfcO, Y.O.tlttWSLT^fca^/c. Hfl^B? 

m^©ihji« «m h n & o fc„ 
[0 06 5] 26H«. ±I2^UJ L-fe;u*ffl^r 1 0 0 

*5^5eb/ci^©»)Ks<iit 1 0 0 oomuw'ikomx'Zti 

■?n©ttfie%l'JSI¥11L,/c„ ±iaMnil©*S^<!:Wli 

r. c*r6©fflU®lig^5rftiK:^-r. 

[0 06 6] 

[*1] 

40 



(7) ^2002- 1 34 1 3 3 

11 12 



m 

No. 


'nam 


W*H*itJ3 




Mnft (w t %) 


<W/cm 2 ) 


A/Bit 


2 r O s 


C e O fi 












X 


Cwt%) 


(Mm) 




mm 




1000hr1£ 


* 1 


0. 97 


YA 


20 


SmA 


0.2 


80 


5 


A 
B 
C 


0.072 
0.084 
0.068 


1.598 
1, 621 
1.588 


0.362 
0.381 
0.401 


0.348 
0.369 
0. 378 


2 


0. 97 


YA 


10 


YA 


0.3 


90 


5 


A 
B 
C 


0. 006UJLT 
0. 006UIT 
0. 006JUT 


1.483 
1.492 
1. 497 


0.412 
0.392 
0. 402 


0.414 
0. 401 
0. 405 


3 


0.97 


YA 


10 


YA 


0.3 


90 


10 


A 
B 
C 


0. 006£tT 
0. 006&T 
0. 006WT 


1. 475 
1.472 
1.468 


0.418 
0.415 
O. 423 


0.416 
0.415 
0.419 


4 


0.97 


YA 


10 


YA 


0.3 


90 


15 


A 
B 
C 


0. 006 

0. 006 JUT 

0. 006E1T 


1.469 
1.466 
1.459 


0.417 
0.417 
0.413 


0. 418 
0. 411 
0.415 


5 


0. 98 


YA 


10 


Y 2 03 


0.3 


90 


10 


A 
B 
C 


0. 006 £AT 
0.0G6£AT 
0. 006J1UT 


1.461 
1.46 
1. 459 


0.423 
0.425 
0. 422 


0.418 
0. 422 
0. 424 


6 


0. 98 


YzOs 


10 


YA 


0.3 


90 


15 


A 
B 
C 


0.006GIT 
0.006J£IT 
0. 0Q6EAT 


1.457 
1.46 
1.463 


0.422 
0.429 
0.425 


0. 427 
0. 427 
0. 423 


7 


0. 97 


YA 


. 5 , 


YA 


0.3 


95 


10 


A 
B 

C 


o.ooeaT 

0.006&JLT 
0.006EAT 


1.471 A 

1.474. 

1.469 


0.409 
0.411 
0.416 


0. 411 

0. 417 
0.414 


* 8 


0. 97 


YA 


100 










A 
B 

C 


0. 427 
0. 447 
0. 433 


2. 281 
2.122 
2.099 


0.309 
0.329 
0.331 


0. 291 
0. 299 
0.289 











[oo67]coai<t«). *®w<DM#nmnm)m 
©Mnsas-weno. 2mm%. i. 5m9%&crt 

^•rnfelP3X8*>6 0. 4W/cm 1 *_kls]9. 10 00 
[006 8] £tc % ^^©^JittfcttSMnS©^ 

a. b. ctc*ji»ro. o i sii^Tt* 

[0 0 6 9] £tc. *¥kW<Dm*-ClZ. SSIOA/B 
1 0~1 5 /imiT€>CitcJ;0. Mn J£fifcS©*«£ 
[0070]-^ Jt«W©K*4No. 1 „ 8-Ctt. @ 

$/c. iS*4No. stcouTteMnlfcffcga 1 :*:^ 
[0071] 

[»B©J!&*] £Lbl¥&lsfcJ:9tc. *$SHB©Bf*mfl¥ 



[0 07 2] cntcfct). «Sf«lM h©#ffiffi*iJ:I>' 

^jH«iS^©^tStriffi4{B< tr*. mtf&mzit$<-e 

#. 36&C|3]— {±t£©-fe->H*3. -feJWiatCfcl >•£&{£©-'■? 

[EI 1 ] *|6W©n«^H#«»*tsa»|sf«»-b^* 
^-rKffiHT* 0 . ( b ) « ( a ) <D—ffl*ifckLXm 

[H 2] tS*©Rf§!«©@<*^»Mi^^?fe-fe^^ 

40 3 1 • • • m^sm 
3 2 • • • siats 

3 3 • • • 

3 5 • • • mm** 

4 i - • • m^m±m 

4 5- • • mm 



2002-134133 



[HI] 112] 




